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ABSTRACT:  This paper follows the continuing construction progress of the Meridian First Light House, 
an entry in the US Department of Energy Solar Decathlon 2011 competition. This application of 
sustainable building theory was initiated by a student-led design competition, and the subsequent 
construction of a full sized experimental house for the purposes of entering the competition. While the 
house has been designed to perform as a completed project, much has also been learnt relating to 
construction methodologies and application of international building codes. The project is a vehicle for 
testing building processes and construction practices on at full scale. Practical issues of incorporating a 
complete building construction project into a University curriculum are also examined, and outcomes are 
being used to inform both teaching and practice within a leading School of Architecture. As the project is 
still on-going at time of writing, but will be completed by the time of the conference, the paper addresses 
issues that have been resolved over the intervening months. These issues will cover items such as 
transportability in modular housing, and the potential application of design principles to disaster recovery 
housing in the future. The project bridges the gap between the teaching of theory principles and the 
harsh practicalities of building and architecture.  
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INTRODUCTION 
The Solar Decathlon is a competition run by the US Department of Energy (DoE), every two years, for the last 
decade. The aim is for 20 university teams of students to each design, build, and run a solar-powered house for a 
week-long competition. The competition is called a Decathlon as there are 10 key competitions in the project that are 
judged or assessed.  

In 2009, a final year student team from Victoria University, Wellington (VUW) undertook the project from a University 
assignment, submitted their design and became the first team ever from the southern hemisphere to be selected for 
the competition, along with the rest of the world’s best. To compete, the Victoria University team was formed with a 
core of the graduate students involved (Farrow, A; Jagersma, B; Nuttall, E; Officer, N), who, together with 
considerable industry assistance, have constructed a house, erected it on a highly public site, disassembled it, stored 
inside containers and shipped it to the USA, where it will be erected on site in the Mall in Washington. The house is to 
run completely on solar power during the course of the competition.  

To say this is no small task is an understatement. The task ahead is enormous, but challenging for all concerned, 
students and staff advisors alike. The paper is written in the middle of the design phase, explores some of the issues 
raised in the design and construction phase that is happening during 2010, and focuses on the incorporation of the 
project into the building design curriculum. 

1. DESIGN 

1.1. Concept  
The design concept developed for the Meridian First Light house was based on the 'standard Kiwi bach' suitable for a 
weekend retreat for a couple, with perhaps a few occasional visitors to stay. Translating this into a sustainable solar-
powered house suitable for the Solar Decathlon competition has meant taking the kiwi Bach quite a long way from it's 
origins as a simple, technology-free dwelling, but this has been balanced with a staunch adherence to the central 
tenant of any Bach - a place to relax, to be simple and remote, to have a few friends to stay and enjoy a good meal. 
As such, the heart of the home is the central area around which cooking, dining, and living have been organized - 
with bifold opening doors each side and skylight over, bathing the central area in sunlight and even moonlight.  

1.2. Planning 
Design of the Meridian First Light house has been basically unchanged since the concepts sent to the USA in 2009 
and outlined in an ANZASCA 2010 paper (Marriage, 2010). While the house is centered around the light filled core, 
the rear wall of the house has been planned to contain all servicing to the house - such as kitchen, bathroom, 
laundry, storage etc. The shed at one end of the house has become larger as it's contents grew in importance - from 
being thought of as a place to store surfboards, bicycles and the odd tool, it has instead become the key area for the 
technology necessary to run a solar powered Bach, with inverters, switchboards, pumps, hot water cylinder, and heat 
pumps.  
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1.3. Branding 
Design works, one of NZs foremost design and branding companies, agreed to develop the initial student branding 
into a more fully fledged branding proposal. Discussions between Designworks and VUW team members including 
Nick Officer (First Light Design and Communications) concentrated on the imagery associated with clean, green, 
untouched wilderness, such as sand dunes, alpine tussock grass, beach scenes etc. The initial hand drawn logo 
denoting the roof outline of the house was turned instead into a strong, crisp graphic identity of considerable power, 
which also echoed the initials F and L used in the First Light name. The power of a well developed brand, which 
along with the major sponsor has lead to the house becoming known as the Meridian First Light house, has had 
considerable media exposure and this branding has been subtly reinforced by design decisions to visually reinforce 
the sloping angles of the logo in items of furniture in the living room, office study unit, and even on packaging. 
Discussion continues on the future of the brand.  

2. LOGISTICS 

2.1. Shipping  
From an early stage in the design of the project, the issue of transportability was perceived to be of paramount 
importance. This is a phase that housing designers do not normally have to consider that much - even within NZ the 
transport industry is relatively flexible about sizes of loads carried by road. However the knowledge that this house 
had to get to America by shipping container (the only real means of shipping to an inland site such as Washington) 
meant that the size and shapes of containers was going to be of over-riding concern. Possibilities such as the NZ Air 
Force Hercules freight planes were briefly discussed and discarded - NZ cannot spare our air force even for a 
mission as critical as this one. While in a promotional gimmick in 2005? A Speights Ale House was sent in one 
assembled piece to Britain on a small freighter, this was not seen as a feasible option - shipping containers were the 
only option. (Levinson 2010). 

2.2. Containers 
Methods of construction were discussed directly alongside issues of containerisation. While initial discussions 
centered on shipping flat packed walls, floors and roof panels, in a completely knocked down (CKD) format in 
standard 12.2m (40’) ISO containers; logistical analysis by the team revealed that not only would little space be 
saved, but assembly costs in the US would be considerably higher due to the increased labour component needed 
state-side. Factors involving the costs of shipping standard containers vs over-height containers had to be balanced 
against costs of extra accommodation and construction in the US. Although open top containers were planned for the 
trip, the end result was that 5 over-height modules were accommodated on flat rack containers, and 3 additional 
12.2m containers were filled with decking, cladding, internal fittings, and roof canopies. These are all currently on 
route to Washington, where the building will be reassembled for the competition.  

 2.3. Assembly / dis-assembly 
Assembly of the house has been tested twice  already, being erected in a shed in Rongotai first, then dis-assembled, 
modules trucked to Frank Kitts Park on Wellington's waterfront, where it was reassembled under a simulacrum of 
Washington conditions. Actual times of assembly were similar or in some cases less than what had been estimated 
by student logistics manager Brendan Laurence, giving some confidence that the Washington assembly will be 
readily achievable. After a 3 week trial run of the house (with some completion work / testing still ongoing), the house 
was then dis-assembled and packed into containers for the trip away.  

3. CURRICULUM 

3.1. Student involvement  
The capturing of interest and continuing involvement of interest of students in this project has been a key part of the 
administration over the last year. Initial hopes that students would be able to play a major part in the construction of 
the house have proved untenable - while the design and documentation of the house has stayed mostly in house, the 
actual physical construction has in most cases been contracted back out to the construction industry. This has 
allowed certainty of the level of quality of the finished building - Victoria University's School of Architecture does not 
teach carpentry, nor does the curriculum permit this to happen. 

Curriculum resourcing issues have in fact been one of the main hurdles on this project, with a lack of suitably skilled 
students being overcome by on the job training, but also with time constraints whereby the curriculum turned out to 
be unable to cope with the flexibility required. In short, despite being run by a School of Architecture replete with 
hundreds of students, the project ended up short of both students and architectural input. My own role on this project 
was one of architect, overseeing the student design and documentation progress, while providing advice, checks and 
balances to the overall project: my available time was constrained by other teaching loads. Clearly a key to success 
of student projects like this is to allow sufficient staff time also to integrate into the project.  

3.2. Team Build-up 
The team has grown during the year, to encompass not just the School of Architecture but also students joining the 
team from Management, Tourism, and Industrial Design as well as the internal SoA programs such as Landscape 
Architecture and Building Science. The construction team has also grown with external contractors being taken to the 
USA, such as a carpenter, and an electrician. 
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3.3. Team breadth 
While the team scope has broadened from the SoA only basis it was originally set up on, it is still of quite narrow 
breadth in comparison with several of the other entrants into the Solar Decathlon. Many other entries have formed an 
allegiance between their own and other universities in the USA, as seen in the pairing of Southern Californian 
Institute of Architecture (SCIArch) and California Tech; or of Florida State University with the University of South 
Florida, the University of Central Florida, and the University of Florida.  In retrospect, a pairing of Victoria University 
with a more trades-based educational provider such as Weltech may have been a sensible move, or to have 
approached training institutions such as Fletcher Construction's apprentice training program. As it is, commercial 
agreements have had to be entered into with industry contractors to supply the required building knowledge.  

However, an informal arrangement with a Canadian school of architecture was developed into a more defined scope 
- Fanshawe College, from London, Ontario has contributed 4 students to the NZ build of First Light, and will 
contribute students and staff also to the Washington assembly. Such is the obvious worth and evident prestige of 
being associated with the Solar Decathlon that the Canadian students concerned came to NZ for 4-6 weeks of hard 
physical unpaid labour (flights and other expenses were funded by Fanshaw College and the Canadian Government), 
a point that seemed to escape the attention of some of the NZ staff and students, who had to continue with their 
studies and hence lacked the hands-on learning of physical construction.  

3.4.  Course integration  
While in early 2010 there was good cross over and take up / interest in the Solar Decathlon, with the SARC 221 
course being a good feeder for the project (Marriage, 2010), there has been some fatigue build up with the project. 
The First Light project has been an exhaustively large project for the School of Architecture, as well as for the key 
students involved. The university has recouped some of the money spent by on selling the house via an auction at 
the end of June 2010 - but this puts a stop to the house continuing to be used as an onsite testing laboratory.  

A key to the success of the project in terms of it's future within the School of Architecture, will be to see what can be 
learned from the project that can be passed on to other years and other students, without the benefit of the actual 
house itself being present. To this end therefore, the SARC 221 course in 2011 commissioned models of various 
buildings at 1:10 scale, with the First Light house being created in full detail as First Light Junior. This model is being 
used as an exhibit in the Prefab housing exhibition being held in Puke Ariki, New Plymouth, in 2012, but will remain 
within the School to serve as a reminder and educational tool / momento of the project.  

Long term however, information derived from the project will remain virtual via websites, reports generated, working 
drawings and specifications written etc. This is not, however, the same as institutional knowledge gained within 
continuously extant staff members - of which only two key staff have the extensive knowledge. For true legacy of 
knowledge gained, the outcomes from the project should be instilled into the values of the courses being taught 
within the schools of architecture, landscape, interiors and design, as well Building Science.  

 
3.5. Building Science 
Building Science students have played a key part in the success of this First Light project, with students Liam Fox, 
Robert Southwell and Andrew Munn playing key parts in the design, detailing and documentation of the building. Fox 
especially has been a key part of the success of the house, in the design scenario testing of the many possible 
versions of the central skylight and other parts of the envelope. All wall construction scenarios were tested by Fox 
with modeling software such as Ecotect, Energy Plus, Sunrel, Therm and Window 5 to test thermal transmission 
properties; the house envelope was effectively tested extensively even before construction started. Building Science 
analysis also dictated the inclusion of the concrete floor within the house, as the Ecotect thermal simulations were 
indicating that daily temperature fluctuations would be too high (Southwell, Fox, et al, 2010).  

Inclusion of a skylight in a solar powered house is a risky decision, but it was seen as an important part of the design 
and hence it was retained. To ensure that's it does not act just as a massive thermal cold bridge, the skylight is triple 
glazed (as per all glazing in the house) and also fitted with motorized thermal drapes on a roller suspended beneath 
the skylight. Testing of results is still ongoing at the time of writing of the paper.  

4. PRACTICE 

4.1. Practice similarities  
As a practical construction example, the project demands comparison with the annual house construction staged by 
Dave Strachan at Unitec in Auckland. The First Light house at 75m2 is of comparable size to the most recent Unitec 
house from Studio 19, but the level of sophistication and likely overall cost bears little comparison. Strachan's studio 
is based on his former carpentry experience, current architectural experience (he still runs a very successful 
practice), and small tight crew of 16 students to fully construct the house - one house per year. All costs are borne by 
the house client, who gets a home constructed for the price of the materials alone - the student labour is donated 
gratis. By comparison, Victoria's house construction is a one-off, showpiece exhibit, with extensive amounts of 
donated time, labour and materials, and crafted not for a real, but for an imaginary client: and for the very strict rules 
of the Solar Decathlon organisation.  While this has resulted in a very beautifully designed building with First Light, 
the benefits of student involvement were small - the house was almost entirely constructed by qualified 
tradespersons, while even assembly and disassembly have been controlled by the industry partners, and cost issues 
have not been as closely observed as they would be on a more traditional project.  
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4.2. Prefabrication  
The Meridian First Light house has become, via extensive media coverage, a well known brand in the Wellington 
region and indeed right across NZ, especially around the issue of the house being designed to be prefabricated / 
modular for ease of shipping. Support and interest from the fledgling PrefabNZ organization has been forthcoming 
and encouraging, with the student house being seen as a 'poster boy' for the cause of building off-site. Interest has 
been growing at a startling rate at the whole prefabricated phenomenon (Smith, 2010), with knowledge last seen in 
the 1970s with the Industrialised Building System championed by Roger Hay (Bell, 2009). The house has to go 
further than most prefabricated houses, which can normally be trucked fully clad, direct from factory to site. This 
house has to be capable of being reduced to fit within a standard steel shipping container, and yet emerge looking 
like a very non-container-type rural timber dwelling. Other entrants into the US DoE Solar Decathlon competition will 
have selected to modify a steel container to unfold into a house, but the Victoria University team felt that to retain the 
feeling of a home, rather than a temporary trailer park mobile house, the building needed to be believably clad in rich, 
warm timber, inside and out. 

4.3. Practice and Industry support 
As a vehicle for involving the School in with consulting architectural and engineering practices, the Meridian First 
Light House has been an unparalleled success. What has been observed is a strong uptake of practice interest in the 
house project – a way in which the professions can be seen to be interacting with the student body on a high profile, 
high-quality design project. Offers of help flowed in quite steadily from practices based in Wellington, such as 
Stephenson & Turner, Octa, Dunning Thornton Consultants and others, to assist with the project design, planning, 
and costing. Professional and governmental groups such as BRANZ, EECA, and NZIA also took an active part. What 
has been most noticeable however is the massive vote of confidence in the project by the industry partners, with the 
principal sponsor being Meridian Energy (focusing on renewable energy sources such as wind power and hydro-
electric, this move into solar cell generation is a new direction), and a total of 27 Gold sponsors, 19 Silver sponsors 
and 58 Bronze sponsors overall. In many or most of these cases, professional expertise was offered voluntarily, and 
many of the sponsors donated their products, as well as time, advice and energy, rather than strictly monetary 
donations. Although there are too many to go into detail on in this paper, the full list of sponsors is available online, 
and reveals the full extent of the support and confidence for the project that has been generated by industry.  

4.4. Public participation 
During the New Zealand trial of the Meridian First Light House on the waterfront in Wellington, the high profile site 
and strong media interest in the site ensured that there was a constant stream of visitors, both during construction / 
disassembly, and of course in the public display period as well. Open for nearly three weeks on the waterfront, with 
luckily quite good periods of weather in an otherwise late autumn time spot, between 15-20,000 visitors toured 
through the house: open all day in weekends but only afternoons during the week. On this basis the house can be 
said to be one of the most successful public displays of architecture ever held in New Zealand, and the public trial 
period was an excellent run through practice for the real competition in Washington DC, where even bigger crowds 
are expected (potentially up to 30,000 people, in a smaller time period). Feedback, informally gained, was 
overwhelmingly highly positive, although it was unclear exactly what the public found the most galvanizing – the fact it 
was a student project, that it was prefabricated and modular, that it was the plucky Kiwis challenging Uncle Sam on 
his own front lawn, that it was powered completely by the sun, or that it was an excellent piece of design. Whichever 
of these points, or, more likely, a subtle combination of all of them, the project has succeeded in raising the public 
profile of Victoria University – certainly within New Zealand, but its continued success overseas will raise the profile of 
VUW further still. The competition time in the USA will be most telling, as some of those points noted above will not 
have as much traction when set in a field of similar entries.  

4.5. Future of First Light 
Although the extent of any long term industry future for the First Light brand is not discussed here, the possibility 
exists that the Meridian First Light House may be just the first of many to be designed and produced by Victoria 
University: that is certainly a hope of many in the Victoria University team. While this particular house has been 
produced especially for the competition in the USA, and suffers the costs of having to comply with overly severe 
regulations from three sets of building codes etc, as well as the strictures of shipping, there is no doubt that a simpler, 
cheaper, and more versatile version of First Light could be rolled out to the wider NZ community. The house does 
have the ability, almost unique in NZ, of having a fully adjustable foundation system that can cope not just with 
undulating terrain, but also adjustability to cope with settlement in areas struck by seismic activity.  

Although too expensive in its current form to function as disaster relief housing for the victims of the Canterbury 
earthquakes in 2010 and 2011, the design is notably far superior to those being produced at budget cost-points by 
the existing mobile home industry for the Department of Building and Housing (DBH). Long-term discussions with 
organizations such as DBH may allow the precedent of the First Light home to be adapted and adopted as a model 
for small, compact homes. Adoption by and partnership with an established industry partner is seen as a desired 
outcome in terms of the project overall, although it is possible that other, simpler, solely one-off New Zealand houses 
could be built by students on an ongoing basis.  

CONCLUSION 
Although this project is currently in limbo, with the key exhibit en route to America in a series of shipping containers, 
and the official competition has not yet started, lessons are already being learned from the First Light project. Primary 
amongst these is that the much discussed gap between the professions, industry and academia can all be consigned 
to the realm of history when a project of suitable caliber and imagination comes along.  
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The championing of the Meridian First Light House project by Victoria University and Meridian Energy alike has 
enabled a closer bond to be knit between industry partners and the university over this project, in a means that has 
not been apparent to such an extent before.  
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